
unreasonable for our children. Similar methods were
used in adults with type I diabetes and showed that an
enhanced metabolic response to adrenaline-that is,
a significant increase in plasma concentrations of
glycerol, free fatty acids, lactate, and glucose and in the
rate ofglucose production-also occurs after glycaemia
has been normalised using a clamp.9 "' These data also
suggest that hyperglycaemia does not affect the
sensitivity to adrenaline and support our idea that our
results cannot be explained as being simply the result
of a lack of insulin.910 Glycaemic control therefore
might not mean metabolic control, which is against the
current clinical view. This might be explained by
the idea that the whole picture of metabolic events
observed in type I as well as type II diabetes results
from different metabolic lesions within the metabolism
of glucose, lipids, and amino acids. With regard to the
dose-response curves of insulin lipid oxidation, hepatic
glucose production, carbohydrate oxidation, glucose
storage, and amino acid oxidation all show different
insulin sensitivities-that is, half maximal effects are
observed at plasma insulin concentrations ranging
between 29 and 213 mU/l.'92 ' These data suggest that
a given plasma insulin concentration may be sufficient
to normalise blood glucose concentrations but protein
turnover, for instance, may still be disturbed. To
achieve optimal metabolic (instead of glycaemic)
control in diabetic patients the need to study variables
other than plasma glucose concentration is obvious.
We conclude that our observations may have

important clinical implications for patients with type I
diabetes mellitus. Such patients are commonly
prone to tissue catabolism which is obvious during
intercurrent stress-for example, an infection. As
an increased metabolic response to adrenaline has
also been reported for fasting,2 malnutrition,21
hyperthyroidism,"4 and sepsis29 an energy deficit due to
increased thermogenesis may provide a rationale for
tissue wasting during catabolism.
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Changing belief in iridology
after an empirical study

Paul Knipschild

Many empirical studies test the validity of a hypothesis.
Their results have an impact on the reader's opinion.
My paper on iridology presented evidence against its
validity as a diagnostic aid.' I report the results of an
inquiry into how doctors' beliefs in irdiology changed
when they were confronted with this evidence.

Subjects, methods, and results
I performed the inquiry among the first authors of

recent papers in the BM7, the Journal of the Royal
College of General Practitioners, and three journals of
alternative medicine (British Journal of Homoeopathy,
Allgemeine Homoopathische Zeitung, and Acupuncture

and Electro-therapeutics Research). In all, 100, 40, and
60 authors respectively were invited to state their belief
in iridology by indicating, as a percentage, their belief
in the hypothesis that "for certain diseases iridology is a
useful diagnostic aid" on a visual analogue scale three
weeks before the paper on iridology was published. ' To
prevent bias I selected only authors who did not know
me, and all of the information was gathered by post.
Of the 200 authors contacted, 83 responded. The

paper was sent to them with the request to read it
carefully and afterwards reassess their belief. Five of
them did not reply in spite of two reminders. The
response rate was therefore 39% (40%, 50%, and 30%
for authors of papers in the BMJ, J R Coll Gen Pract,
and the journals of alternative medicine respectively).
The figure summarises the data on the 78 respon-

dents. Fifteen authors (10 of papers in the BMJ, four
of papers in j R Coll Gen Pract, and one of a paper in a
journal of alternative medicine) who did not believe in
iridology before they read the report (belief <10%)
did not change their opinion after reading it. Three
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of the four who believed strongly in iridology initially
(belief >90%) also did not change their opinion. Most
respondents, however, were less decided before they
read the report. Thirty eight (20 of papers in the
BMJ, 11 of papers in ] R Coll Gen Pract, and seven of
papers in the journals of alternative medicine) were
uncertain (belief 40-60%) before reading the report,
but two thirds ofthese (14, nine, and three respectively)
did not believe in iridology (belief <10%) after reading
it.
Four authors indicated that their belief before

reading the report was 0% and one that his belief after
reading it was 100%. The paper's impact on the 73
other authors was expressed as a likelihood ratio,
which was calculated by dividing the odds of belief
after reading the report by that before reading it.
For example, if a reader's belief changed from 60% to
10% the likelihood ratio=(0 1!09)/(0 6/0 4)=007.
The median likelihood ratio was 0-07, with the second
quartile=0 03 and the fourth quartile=0 28. The
curved lines in the figure that represent these likeli-
hood ratios fitted reasonably well with the data,
especially at beliefs below 60% before the report was
read. The median likelihood ratios for authors of
papers in the BMJ, J R Coll Gen Pract, and the
journals of alternative medicine were 0-06, 0 06, and
0 17 respectively.

Comment
I restricted the inquiry to authors in medical journals

as they may be better able to judge empirical evidence.
The respondents' beliefs and their propensities to
change them may have been different from those of the
authors who did not respond. Regression to the mean
was not a problem, especially among the authors who
reported a previous belief in iridology of about 50%/0:

1 00 * BMJ ( n=40) 0

* J R Coll Gen Pract ( n=20)

A Journals of alternative A
0-80- medicine (n18)

'2060 *. $.V V .0
a,

co~~~~~~~~~~~~
00 40 0

0-20

0.00 0-20 0-40 0-60 0-80 1.00

Belief before reading report

Belief in iridology as a diagnostic aid among 78 authors ofpapers in
"BM7," "7 R Coll Gen Pract," and three journals of alternative
medicine before and after reading a report that gave emnpirical
evidence against its validity. Curved lines indicate mediani, second
quiartile (P,s) andfourth quartile (P75) likelihood ratios

their change to strong disbelief was impressive. Parti-
cipation was lowest among doctors of alternative
medicine. The report's impact on such doctors was
large but less pronounced than that on other doctors
(likelihood ratio closer to one). In general the likeli-
hood ratio seemed to describe the results reasonably;
its usefulness for measuring the longer term impact of a
publication needs further study.
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Aflatoxins and heroin

R G Hendrickse, S M Maxwell, R Young

Aflatoxins are oncogenic and immunosuppressive.
In Africa, where many children are exposed to
aflatoxins,2 infection with HIV seems to be more
prevalent and aggressive than might be predicted. In
Britain users of intravenous heroin are prone to
infection, particularly with hepatitis B virus and HIV,
which seem peculiarly aggressive in these drug abusers.
Heroin is produced in subtropical countries from
plants and may be susceptible to contamination by
aflatoxins. We investigated whether aflatoxins play a
part in the pathogenesis of disease in heroin abusers.

Subjects, methods, and results
The Merseyside drug squad supplied 13 samples of

heroin that had been seized. These were analysed for
aflatoxins. Urine samples were collected from
133 heroin abusers who were attending clinics in
Amsterdam (60), Merseyside (61), and London (12);
the samples were rendered anonymous. Urine
specimens were also obtained from 99 male volunteers
of a similar age (17-40) in Merseyside, who served as
controls. All samples were extracted in chloroform and
passed through a silica column.4 Duplicate samples of
heroin were extracted by the method of Haladay and
Lansden.' Aflatoxin concentrations were determined
by high performance liquid chromatography with
detection of fluorescence.

Four of the 13 samples of heroin tested contained
aflatoxin B1 (in concentrations of 1 63, 4 31, 5 23,
30 82 nmol/kg). Aflatoxins were detected in 27 (20%)
of the 133 urine specimens from the drug users and
were more common in the specimens from Amsterdam
(19/60) than from Merseyside (8/61). No specimen
from London contained aflatoxins. Two of the 99
control urine specimens contained aflatoxins. The
table shows the aflatoxins that were detected and their
concentrations.

Resuilts ofanalysis ofurinefor aflatoxints in heroin addicts and normal
controls

No ('h,) Aflatoxinis detected
Subjects No testcd positive (nmol/l)

Heroin addicts 133 27 (20)
Amsterdam 60 19 (32) B1, 8 patients (2 02-25 80)

Ml, 6 patients (1 03-29 09)
M2, 6 patients (0 4-1-88)
B2, 2 paticnts (0 09, 0-13)
Aflatoxicol, 1 patielt (0 32)

Mcrscvside 61 8 (13) B1, I paticiot (0 73)
Ml, 6paticnts(0 12-1-46)
B2, 6 paticnts (0 13-1 53)

London 12 0
Controls 99 2 (2) B2, 2 controls (0 13-0-24)

Comment
These results show that a hitherto unsuspected

group of people are exposed to aflatoxins, which are
injected intravenously. An important difference be-
tween this kind ofexposure and that from contaminated
food is that after absorption from the gut some or all of
the aflatoxin in food is detoxified by the liver. Intra-
venous heroin users thus risk direct systemic exposure
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